Inhibition of GABA-gated chloride channels in brain by the arachidonic acid metabolite, thromboxane A2.
Previously, we showed that arachidonic acid and prostaglandin metabolites inhibited GABAA responses in rat cerebral cortex. Thromboxane A2 (TXA2), a metabolite of arachidonic acid, has potent actions on blood vessels and platelets, but its actions on neurons are not known. Here, we examined the effects of several TXA2 analogs on the functional and binding characteristics of GABAA receptors in rat brain. The stable analogs of TXA2, pinane and carbocyclic TXA2, and the TXA2 agonist, U-46619, inhibited muscimol-induced 36Cl- uptake in cerebral cortical synaptoneurosomes. Carbocyclic TXA2 decreased the maximal response to muscimol, consistent with a non-competitive interaction. The TXA2 antagonist, SQ 25,548, did not block the effects of either arachidonic acid or carbocyclic TXA2. Neither the biologically inactive metabolite of TXA2, TXB2, nor carbacyclin, a stable analog of prostacyclin (prostaglandin I2) had an effect on GABAA responses. Thus the pharmacology differs from that in vascular smooth muscle and platelets. To determine if GABAA receptors were sensitive to the thromboxanes, the effect of pinane TXA2 on the binding of [35S]t-butylbicyclophosphorothionate ([35S]TBPS) to GABA-gated Cl- channels was measured using receptor autoradiography. Pinane TXA2 inhibited [35S]TBPS binding in a regionally selective and non-competitive manner; the greatest inhibition was in the cerebral cortex, hippocampus and striatum, areas which are selectively vulnerable to cerebral ischemia. We conclude that TXA2 can interact with neuronal membranes to inhibit GABA receptor function, independent of its actions on the cerebrovasculature and on glial cells. This may be important during pathologic states such as ischemia, when TXA2 accumulates in extracellular spaces.